SpoU is encoded by the fourth open reading frame (ORF) of the spo operon of Escherichia coli (1) . The 5'-terminal gene of this operon, gmk, encodes guanylate kinase; the second gene, rpoZ, encodes the w subunit of RNA polymerase; the third gene, spoT, encodes ppGpp hydrolase, and the 3'-terminal gene, recG, encodes a helicase-like protein involved in recombination (1 and references therein). SpoU is the only functionally uncharacterized ORF in the spo operon.
Comparison of the amino acid sequence of SpoU with amino acid and nucleotide sequence databases using the programs BLASTP and TBLASTN (2), respectively, revealed high similarity to an unannotated ORF from Rhodospirillum rubrum The distances between blocks and the distances from the protein termini are indicated. The probability of observing the conservation of motifs I and II by chance alone was computed to be below 10" l0 (the Nsh sequence that was closely related to Tsr was excluded from these calculations to avoid overestimate of significance). The pattern [AC&]&U&GxEx 2 GxJGSA]UNU[GSA] (& indicates a bulky hydrophobic residue, i. e. I, L, V, M, F, Y or W; U indicates a bulky aliphatic residue, i.e. I, L, V or M; x indicates any residue; alternative residues are bracketed) was unique for this family upon screening of the complete non-redundant amino acid sequence database (National Center for Biotechnology Information). The similarity between B.stearothermophilus ORF3 and SpoU has been noticed in ref. 8 . YfiF and YibK' (incomplete) are newly assigned names; the sequences of these putative proteins were submitted to the SWISS-PROT database. The sequence coding for YfiF appeared to contain a frameshift error and the probable correct protein sequence was reconstructed using another partial sequence of the same region (GenBank J03725); the junction between the two sequences is underlined. Each sequence is accompanied by its GenBank Accession number. Ec, E.coli; Sa, Streptomyces azureus; Sac, S.actuosus; Rr, Rhodospirillum rubrum; Bs, Bacillus stearothermophilus; Sm, Serraria marscescens.
(probability of matching by chance, P = 3.9 X10" 5 ) and moderate similarity (P =3.3xlO"
3 ) to rRNA methylase encoded by the tsr gene of Streptomyces azureus (3) . Database searches with each of these sequences resulted in delineation of a compact family including, additionally, another rRNA methylase from S.actuosus, and products of uncharacterized ORFs from E.coli (YfiF and YibK', the latter incomplete), Serraria marscescens, and Bacillus stearothermophilus (Figure) . Multiple alignment of these sequences using the MACAW program (4) revealed two highly conserved motifs in the Cterminal portion of the proteins and two additional motifs in those proteins for which the N-terminal portions were available (Figure) . The conservation of these motifs was statistically significant and a pattern was derived that selectively retrieved the new family from the protein sequence databases (legend to the Figure) .
The sequences of the new family showed no significant similarity to other rRNA methylases. Nevertheless, motif I containing two conserved glycines preceded by a run of bulky hydrophobic amino acid residues ( Figure) resembled the putative S-adenosylmethionine (SAM)-binding motif that is conserved in a wide variety of methyltransferases (5, 6) and is likely to be involved in SAM binding.
Expression of the tsr gene prevents the antibiotic thiopeptin from inhibiting ppGpp synthesis during nutritional shift-down in S.lividans (7) . Thus the putative SpoU rRNA methylase may be involved in stringent starvation response and functionally connected to SpoT. It remains to be determined experimentally what are the actual biological roles of the three putative rRNA methylases in E. coli and whether they are functionally redundant or not.
